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BELLCOMM. INC. 
955 L'ENFANT P W  NORTH, S.W. WASHINGTON, D.C. 20024 

SUBJECT: Communi c a t  i on s Cove r age  Provided  DATE: September  1 7 ,  1968 
by Golds tone  Mars S t a t i o n  f o r  
Recep t ion  o f  LM T e l e v i s i o n  from 
Lunar S u r f a c e  - Case 900 J .  P.  Maloy 

MEMORANDUM FOR FILE 

T h i s  memorandumindicates t h e  l i n e - o f - s i g h t  coverage  
(above 5" e l e v a t i o n  a n g l e )  t h a t  can  be p r o v i d e d  by t h e  Gold- 
s t o n e  Mars s t a t i o n  (210' a n t e n n a )  f o r  t h e  p e r i o d  March 1, 1969 
to J a n u a r y  1, 1 9 7 0  f o r  purposes  o f  p r o v i d i n g  t e l e v i s i o n  recep- 
t i o n  from t h e  LM on t h e  l u n a r  s u r f a c e . *  

A m o d i f i c a t i o n  was made to t h e  Ephemer is  computer 
program o f  Department 2 0 1 1 t o  i n c l u d e  t h e  p o s i t i o n  o f  t h e  
Golds tone  s t a t i o n  and t o  be ab le  t o  c a l c u l a t e  a t  1 / 2  hour  
i n c r e m e n t s  of t i m e ,  s l a n t  range from t h e  t r a c k i n g  s t a t i o n  to 
t h e  moon, az imuth ,  and e l e v a t i o n  a n g l e .  The t i m e  a t  which 
t h e  e l e v a t i o n  a n g l e  r eached  5" t o  t h e  t i m e  when t h e  e l e v a t i o n  
a n g l e  once a g a i n  went below 5 O  e l e v a t i o n  was c o n s i d e r e d  t o  be 
u s e f u l  coverage  t i m e  du r ing  which t e l e v i s i o n  r e c e p t i o n  was 
p o s s i b l e  from t h e  moon. Landing times o f  t h e  LM on t h e  moon 
were d e r i v e d  from t h e  b a s i c  data  used i n  Memorandum For  F i l e ,  
"Apollo O p p o r t u n i t i e s  and Recycle  T i m e s  for 1969,"  dated 
May 10, 1968, by D.  R .  Anselmo. These t imes were compared 
w i t h  coverage  p e r i o d s  of  Golds tone  i n  T a b l e  I and p l o t t e d  i n  
F i g u r e  I. It can be  s e e n  tha t  i n  f o u r t e e n  o f  f o r t y  opportun-  
i t i e s  ( 4  times p e r  month f o r  1 0  mon ths ) ,  Golds tone  has t h e  LM 
i n  view w h e n ' i t  l a n d s  on the  l u n a r  s u r f a c e  and t h a t  t h e  p e r i o d  
of  c o n t i n u o u s  v i s i b i l i t y  v a r i e s  from 2 . 4  h o u r s  t o  13.2 h o u r s .  - 
Mean t i m e  o f  p o s s i b l e  con t inuous  2 1 0 '  a n t e n n a  cove rage  i s  
a b o u t  5 . 0  h o u r s .  More o f t e n  t h a n  n o t  (26 v s  1 4 ) ,  t h e  moon i s  , 
n o t  v i s i b l e  from Golds tone  a t  t he  moment of touchdown and t h e  
t i m e  b e f o r e  v i s i b i l i t y  occur s  v a r i e s  from abou t  one-ha l f  hour  
t o  1 5 . 2  h o u r s  w i t h  a mean t i m e  o f  about  2 . 2  h o u r s .  

Two EVA p e r i o d s  spaced approx ima te ly  e l e v e n  h o u r s  
apar t  are p r e s e n t l y  p lanned  f o r  t h e  a s t r o n a u t s .  The f i r s t  
p e r i o d  would l as t  abou t  two h o u r s  and t h e  second abou t  th ree  
h o u r s  so  t h a t  t he re  would b e  s i x t e e n  hour s  from t h e  s t a r t  o f  
t h e  f i r s t  p e r i o d  to t h e  end of t h e  second.  If t h i s  were t h e  

* 
Memorandum For  F i l e ,  "Use of  Golds tone  Mars S t a t i o n  

for Recep t ion  of LM T e l e v i s i o n  from Lunar S u r f a c e , "  by J .  J .  
H i b b e r t ,  J .  T. R a l e i g h ,  and R .  L. Se lden ,  dated June  11, 1968. 
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c o n d i t i o n ,  some t e l e v i s i o n  r e c e p t i o n  would be p o s s i b l e  f o r  
abou t  95% of  a l l  l a n d i n g  o p p o r t u n i t i e s  under  c o n s i d e r a t i o n  
here because  i n  no c a s e  does the  i n t e r v a l  between coverage  
times by Golds tone  2 1 0 '  an tenna  exceed  s e v e n t e e n  h o u r s .  

T h i s  s t u d y  looked a t  a l i m i t e d  number of l a n d i n g  
o p p o r t u n i t i e s  - t h o s e  a s s o c i a t e d  w i t h  a 72O l aunch  az imuth  
and i n j e c t i o n  on the  t h i r d  r e v o l u t i o n .  A spread o f  approx i -  
ma te ly  s i x  hour s  would be r e q u i r e d  t o  i n c l u d e  a l l  l aunch  
az imuths  i n  t he  72'  - 108O range  and f o r  all i n j e c t i o n  oppor- 
t u n i t i e s  i n  t h e  second and t h i r d  r e v o l u t i o n .  I n  a d d i t i o n  t o  
l o o k i n g  a t  all l a n d i n g  o p p o r t u n i t i e s  w i t h i n  these c o n s t r a i n t s ,  
Department 2013 i s  s t u d y i n g  t h e  coverage that  c o u l d  be  pro- 
v i d e d  by a s t a t i o n  n e a r  Canberra.  It i s  expec ted  t h a t  t h e  
two s t a t i o n s ,  Golds tone  and Canberra ,  w i l l  p r o v i d e  more con- 
t i n u o u s  coverage of  t h e  moon s o  t h a t  i t  would b e  p o s s i b l e  
t o  have  t e l e v i s i o n  o p e r a t i o n  f o r  a l u n a r  l a n d i n g  more o f  
t h e  t i m e .  

2034-JPM-ew 

Attachments  
T a b l e  I 
F i g u r e  I ( 5  sheets) 
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S u b j e c t :  Communications Coverage From: J. P .  Maloy 
Provided  by Goldstone Mars 
S t a t i o n  for Recept ion  of LM 
T e l e v i s i o n  from Lunar S u r f a c e  

NASA Headquar te rs  

D i s t r i b u t i o n  L i s t  

Messrs. B. P. Brown/MOR 
G .  H. Hage/MA 
J .  K .  Holcomb/MAO 
T. A .  Keegan/MA-2 
A .  W. Kinney/MOE 
J. T. McClanahan/MOR 
N .  Pozinsky/TS 
L. M.  Robinson/TS 
L. R .  Scherer/MAL 
W .  C .  Schneider/MA 
J.  D.  Stevenson/MO 

MSC - 
Messrs. C .  A .  Beers/FC 

L.  C .  Dunseith/FS 
J .  A.  F r e r e F S - 4  
H. Kyle/EB 
J. McKenzie/PD-4 
R .  G .  Rose/FA 
S. A .  Sjoberg/FA 
P. Vavra/EB 
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Messrs .  W. J .  Benden 
A .  P .  Boysen, Jr .  
R .  K.  Chen 
D.  A .  Chisholm 
L. A .  F e r r a r a  
D .  R .  Hagner 
J .  J, Hibber t  
B. T. Howard 
D .  B. James 
J.  E.  Johnson 
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Messrs. H.  Kraus 
D .  D .  Lloyd 
J .  Z .  Menard 
V .  S. Mwnmert 
B. F .  O'Brien 
T. L. Powers 
J .  T. Ra le igh  
P .  E .  Reynolds 
I .  I.  Rosenblum 
I.  M .  Ross 
J .  A .  Saxton 
K .  H .  Schmid 
N.  W .  Sch roede r  
L. Schuchman 
R .  L. Se lden  
P .  F. Sennewald 
J .  W .  Timko 
B.  P .  T u n s t a l l  
R .  L. Wagner 
A .  G .  Weygand 
W .  D .  Wynn 

C e n t r a l  F i l e s  
L i b r a r y  
Department 1 0 2 4  F i l e  


